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Abstract 
Salmonella prevalence was assessed in six herds of sows by serological ELISA test and faecal 
culture. Blood and faecal samples were collected, prior to weaning of piglets, from 45 sows housed 
in separated pens in each group of a herd. Increased levels of specific antibodies were found in all 
six herds. Serologically positive samples averaged 41 .85%. Faecal shedding of Salmonella from 
the carriers was found in four herds with the average of 7.8%. Salmonella prevalence, as assessed 
by serological testing and faecal culture, was 17.8% and 13.3% in herd I, 20.0% and 4.4% in herd 
II, 40.0% and 20.0% in herd Ill , 53.3% and 0% in herd IV, 86.7% and 8.9% in herd V, and 30.3% 
and 0% in herd VI. A total of 21 Salmonella spp. strains were isolated which were classified into 
the serotype Derby (n=17), London (n=2). Bredeney (n=1 ), and Gold coast (n=1 ). All isolates were 
sensitive to the antibiotics used. No correlation was found between Salmonella seroprevalence in 
ELISA test and positive faecal culture in the examined herds of sows. The result of faecal culture 
was negative in two sow herds with high seroprevalence. Serological ELISA test is an efficient 
diagnostic tool for Salmonella detection in suspected herds. The results of our study showed 
association between the incidence of S. Derby in sows and slaughtered fattening pigs originated 
from the same farrow-to-finish herds. 
Introduction 
Swine herds are sources of human salmonellosis which is a very frequent alimentary disease in 
many countries. As a public health concern and food safety throughout the whole production chain, 
the European Commission has issued new legislations on monitoring and control of zoonoses and 
their causative agents (Anonymous, 2003). Salmonella infections in pigs are in most European 
countries including the Czech Republic predominantly caused by the serotype Typhimurium and 
Derby and occur very frequently in an asymptomatic form. No clinical symptoms can be seen in 
pigs following the infection; however, some of the pigs become permanent Salmonella carriers. 
Thus, a latent infection exists in a herd, which is difficult to detect due to intermittent Salmonella 
shedding via faeces Therefore serological diagnosis of Salmonella infections in pigs has been 
introduced, using ELISA test (Nielsen et al. , 1995) whose sensitivity and specificity was 
harmonised with the international standards (Van der Heijden, 2001 ). The carriers play an import 
role in Salmonella transmission. These are especially sows of the basic (breeding) herd or newly 
purchased animals which persistently shed Salmonella in faeces and thus keep the infection in a 
herd (Kranker et al. , 2001 ). The objective of our study was to assess Salmonella prevalence by 
serological ELISA test and faecal culture in sow herds and evaluate the risk of Salmonella 
transmission to progeny. 
Material and methods 
Six herds of sows housed in the farrowing units were examined by serological ELISA test and 
cultivation over the period October 2005 - June 2006. Salmonellas were isolated from caecum 
contents and mesenteric lymph nodes (MLN) in slaughtered fattening pigs from four farrow-to-
finish herds. S . Typhimurium, S . Derby and S . lnfantis were isolated from sows of herd 1., S. 
Typhimurium and S. Derby were isolated from herd II, Ill and IV. In these herds Salmonella 
seroprevalence ranged from 20 to 40%. Forty-five specimens of blood and faeces were collected 
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Svanow® Salmonella Covalent Mix-ELISA (Svanova, Sweden) kit and evaluated according to the 
manufacturer's Instructions. Fresh faecal samles of 1 Og were collected from floor in tndividual pens 
and cultured using the method EN ISO 6579:2002 for Salmonella ISolation. The ISOlated stra1ns 
were typed with agglutination 0 and H antisera and classified mto serotypes according to the 
Kaufmann-White scheme After serotyping, the isolated strains were examined by the disc diffusion 
method (NCCLS, 2002) for sensitivity to antibiotics. The following antibiotics were used: Ampicillin 
(AMP 10 ~g) , Amoxycillin/Ciavulanic acid (AMC 30 ~g) , Apramycin (APR 15 ~g) , Colistin (CT 10 
~g) , Sulphamethoxazole/Trimethopnm (SXT 25~g) , Cefotaxime (CTX 30 ~g), Enrofloxacin (ENR 5 
~g) , Gentamicin (CN 10 IJg), Neomycin (N 30 ~g) , Streptomycin (S 10 ~g), Tetracycline {TE 30 ~g) , 
Chloramphenicol (C 30 ~g) , NalidiXIC acid (NA 30 ~g) , Sulfisoxazole (Su 300 ~g) , Kanamycin (K 30 
~g) . 
Results 
Salmonella status of sow herds estimated by serology and culture is provided in Table 1. Samples 
of blood and faeces taken from a total of 270 sow originated from SIX farrow-to-fin1sh herds were 
examtned. Increased antibody levels were detected in all six herds. The average Salmonella 
seroprevalence was 41 .85%. Salmonella excretion 1n faeces of carriers was demonstrated in four 
herds. The percentage of ELISA and culture positive faecal samples was 17 8% and 13.3% in herd 
I, 20 0% and 4.4% in herd II , 40.0% and 20.0% in herd Ill, 53.3% and 0% in herd IV, 86.7% and 
8 9% in herd V, and 30 3% and 0% in herd VI. A total of 21 Salmonella spp. strains were Isolated. 
The most frequent serotype was Derby (n=17) which was isolated from herd I (n=2), II (n=2), Ill 
(n=9) and V (n=2). The serotype London (n=2) was only isolated from herd I. In herd V, serotypes 
Bredeney (n=1) and Goldcoast (n=1) were further isolated. All the 1solates were sens1t1ve to the 
antibiotics used (not shown). 
Tab.1 Salmonella status in sow herds estimated by serology and culture 
ELISA Culture 
Herd Number of positive/Number of examined Salmonella serotypes 
samQies* 
8/45 6/45 Derby 4x, London 2x (17 .8 %) (13.3%) 
II 9/45 2/45 Derby 2x (20.0 %) (4.4 %) 
Ill 18/45 9/45 Derby 9x (40.0 %) (20.0 %) 
IV 24/45 0/45 0 (53.3 %) (0 %) 
39/45 4/45 Derby 2x, Bredeney 1x, v (86.7 %) (8.9 %) Goldcoast 1 x 
VI 15/45 0/45 0 (33.3 %} (0 %) 
Total 113/270 21/270 (41 .9%) (7.8 %) 
*samples of blood and faeces 
F1gure 1 presents the companson of Salmonella prevalence in sow herds as determtned by 
serological ELISA test and faecal culture. No correlation was found between Salmonella 
seroprevalence tested by ELISA and pos1tive faecal culture 1n sow herds under study Negative 
faecal culture was found in herd IV and VI with high seroprevalence (53.3% and 30.3%). 
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Discussion 
The results of our study confirmed the data from other countnes showing that sows are an 
Important link 1n the ep1dem1ology of Salmonella infections in farrow-to-fin1sh herds of swme. Sows, 
as salmonella carriers, are the source of Infection for piglets and can contaminate the stable 
environment. Through weaned p1glets from infected litters, Salmonellas are transmitted to fattening 
pigs 1n the product1on cha1n, wh1ch may further cause contamination of swine carcasses and the 
slaughter line (Kranker et al , 2003; Beloeil et al., 2004; Nollet et al., 2005) High Salmonella 
prevalence demonstrated in our study by serolog1cal ELISA test and faecal culture made ev1dence 
of a widespread 1nfechon 1n s1x herds under study. No correlation was found in our study between 
Salmonella seroprevalence in ELISA test and positive faecal culture (Funk et al., 2005) In herd I, 
II, Ill and V seroprevalence was markedly h1gher compared to positive faecal culture. In sp1te of a 
high seroprevalence (53 3% and 30 3%) found in herd IV and VI, no Salmonellas were isolated 
from faecal samples We assume the result of faecal culture to be false negat1ve, because S. 
Derby and S Typhimurium were isolated from slaughtered fattening pigs originated from herd IV 
The results of our study indicate an indirect association between S Derby isolation from sows and 
the slaughtered fattenmg p1gs in Identical farrow-to-fin1sh sw1ne herds The results further show 
that effic1ent control of Salmonella 1nfect1ons 1n farrow-to-fimsh herds of sw1ne should start on sow 
level 
Conclusions 
High Salmonella prevalence 1n the mvest1gated sow herds as determ1ned by serolog1cal ELISA test 
and faecal culture gave ev1dence of a widespread infection within the sow herds No correlation 
was found between Salmonella seroprevalence 1n ELISA test and faecal culture Active shedders 
of the prevalent Salmonella serotype Derby 1n mfected sow herds presented a high risk of 
transmiSSion of the mfectlon to p1glets Based on isolation of the above serotype from sows and 
slaughtered fattening pigs originated from the same farrow-to-finish herds, indirect transmission of 
the mfect1on 1s suggested lntens1ve Salmonella surveillance usmg serology and culture methods IS 
crucial to effective Salmonella control in farrow-to-fimsh swme herds 
1 n l. E d m ology Safepork 2007 - Verona (Italy) 161 
Acknowledgement 
This study was supported by the Ministry of Education (Grant No. OC.NA001 ) and Ministry 
of Agriculture of the Czech Republic (Grant No. MZE0002716201 ). 
References 
ANONYMOUS, 2003. Directive 2003/99/EC of the European Parliament and of the Council of 
November 2003 on the monitoring of zoonoses and zoonotic agents, amending Council Decision 
90/424/EEC and repealing Council Directive 92/117/EEC. Official Journal of the European Union, 
L325 31-40. 
BELOEIL, P.A., FRAVALO, P., FABLET, C., JOLLY, J.P., EVENO, E., HASCOET, Y., CHAUVIN, 
C., SALVAT, G., MADEC, F., 2004. Risk factors for Salmonella enterica subsp. enterica shedding 
by market-age pigs in French farrow-to-finish herds. Prev Vet Med, 63 (1-2), 103-120. 
FUNK, J.A., HARRIS, I.T., DAVIES, P.R., 2005. Comparison of fecal culture and Danish Mix-
ELISA for determination of Salmonella enterica subsp. enterica prevalence in growing swine. Vet 
Microbial, 107 (1-2), 115-126. 
KRANKER, S., ALBAN, L., BOES, J., DAHL, J., 2003. Longitudinal study of Salmonella enterica 
serotype Typhimurium infection in three Danish farrow-to-finish swine herds. J Clin Microbial, 41 
(6), 2282-2288. 
KRANKER, S., DAHL, J., WINGSTRAND, A., 2001 . Bacteriological and serological examination 
and risk factor analysis of Salmonella occurrence in sow herds, including risk factors for high 
Salmonella seroprevalence in receiver finishing herds. Berl Munch Tierarztl Wochenschr, 114 (9-
1 0), 350-352. 
NCCLS, 2002. Performance Standards for Antimicrobial Disc and Dilution Susceptibility Tests for 
Bacteria Isolated from Animals. Approved Standard. 2nd ed. NCCLS document M31-A2. 81 pp. 
National Committee for Clinical Laboratory Standards Wayne, Pa., 
NIELSEN, B., BAGGESEN, D., SAGER, F., HAUGEGAARD, J., LIND, P., 1995. The serological 
response to Salmonella serovars Typhimurium and lnfantis in experimentally infected pigs. The 
time course followed with an indirect anti-LPS ELISA and bacteriological examinations. Vet 
Microbial, 47 (3-4 ), 205-218. 
NOLLET, N., HOUF, K., DEWULF, J., DE, K.A., DE, Z.L., MAES, D., 2005. Salmonella in sows: a 
longitudinal study in farrow-to-finish pig herds. Vet Res, 36 (4), 645-656. 
VAN DER HEIJDEN, H.M., 2001 . First international ring trial of ELISAs for Sa/monel/a-antibody 
detection in swine. Berl Munch Tierarztl Wochenschr, 114 (9-10), 389-392. 
162 afopork 2007- Verona (Italy) Session 2· E.pldcm1ology 
